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T脚” ＝ N， 十 1~+ L, + M，÷pm+ e,.im (1) 
ここで左辺の内山tは朝］あるいはタの搾乳時刻であり． λr,.














刷，， = D1 + ~ + I1 + M, + F,,+ c，出川 (3) 
ここでモデル（2）のIr.辺の Y /Jklmは当該搾乳
































































Table I. ANOVA lable ror the milking time in morning and evening in lhe three ranch 
Morning Evening 
Ranch Source DF s Pr) F DF s Pr) F 
' ・ ・＇＂"' '" 
Niikappu Cow N 493 20214.05 0.0001 493 15843.86 0.0001 
Year 6 253.67 0.0001 6 286.35 0.0001 
Month 11 278.30 0.000 l 1 l 024.44 0.000.1 
Milk 32 338.52 0.0001 32 668.88 0.0001 
Parity 4 316.66 0.0001 282.14 0.0001 
Error [98441 28969.18 19775 l 36742.57 
R-square 0.42 0.33 
• －・唱・相川町田・』H H 嗣刷
!wale CowN 494 4960.07 0.0001 499 3283.90 0.0001 
Year 6 882.42 0.0001 6 336.J 8 0.0001 
Month 11 80.94 0.0001 11 319.43 0.0001 
Milk 32 328.06 0.0001 28 673.3] 0.0001 
Parity 4 55.42 0.0001 4 4.01 0.0001 
Error 76717 8091.35 76691 4160.07 
R・square 0.44 0.53 
Shirakawa CowN 134 1009.38 0.0001 134 605.25 0.0001 
Year 2 4.13 0.0001 2 8.92 0.0001 
Month 11 131.10 0.0001 11 77.27 0.000 l 
Milk 32 5.43 0.0001 29 10.04 0.0001 
Parity 4 50.93 0.0001 42.53 0.000 l 
Error 27902 1885.02 27601 160 L.23 
R・square 0.39 0.32 
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Fig.3. The least square mean ancl slanclarcl error of Lhe 
milking time of incliviclualιowin morning日ncl
evening in Shirak目、.varanch 
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Fig.l. The least square mean and standard error of the 
milking time of incliviclual cow in morning and 
evening in NiikaP1)u ranch 
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Lower and u1mer curves indicate the sorted milking lime 
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Milk yield in single milking(kg) 
Fig.4-. The least SQuare mea1可andstanclarcl error of the 
I巾1ilkingtime on milk yield in morning and evening 
milking in Niikappu ranch 
33 9 6 201 301 401 
Ranking for milking time 
Fig.2. The least SQuare mean and standard error of the 
milking lime of individual cowin morning and 
evening in Iwate ranch 
101 
the estimated milking Lower and upper cu1 ve inclicat 
time in morning and evening. 
Lower and upper cuれほSindicate the sorted milking time 













































































Fig.5. The least square mean and standard error of the 
milking time onmilk yield in morning釦.1devening 
milking in Iwate ranch 
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Fig.6. The least square mean and standard error of th巴
milking time onmilk yield in morning and evening 
milking in Shirakawa ranch 
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Table 2. I¥NOVA table for the single milk yield and the fal in alternate Lesling system 
Morning Evening 
Objeιt Source OF SS Pr) F OF SS Pr) F 
Current sing！巴
Oays in milking 31 275760.3 
milk yield 
0.0001 31 236143.2 0.0001 
Parity 4 483149.l 0.0001 4 316988.6 0.0001 
Milking interval 12 7203.6 0.0001 12 8921.8 0.0001 
Another single m日k
yield 
29 551066.5 0.0001 30 426730.9 0.0001 
Error 83031 386475.3 83031 312822.6 
R-squarc 0.773 0.760 
Fat in cu1 rent 
Days in milking 31 131.8 0.0001 31 125.l 0.0001 
single milk 
Parity 4 15.l 0.0001 4 7.9 0.0001 
Milking interval 11 5.4 0.0007 11 9.0 0.0001 
Another single milk 
25 86.4 
yi巴Id
0.0001 28 67.9 0.0001 
Fat in another single 
38 137.2 
milk 
0.0001 36 181.9 0.0001 
Error 1854 304.6 1853 379.6 
R・s(luare 0.552 0.508 




















































Daily milk yield 
1コaiJyIηilk yi巳lei
Fat percent in 
evening 
Fat percent in 
morning 
Daily fat percent 









Daily yield prcclictecl 
from morning milk 
Daily yield predictccl 
from evening milk 
Evening fat 







Daily fat predicted 
from morning milk 
Daily fat predicted 
from evening milk 
Y-mean root MSE Iぎ b 1 b1 
16.Sl 2.00 0.747 0.446 0.995 
19.92 2.21 0.762 -0.121 0.994 
36.44 2.00 0.941 0.423 0.998 
36.44 2.21 0.927 -0.164 0.998 
3.995 0.455 0.439 0.408 0.892 
3.481 0.408 0.508 0.124 0.963 
3.717 0.211 0.845 0.111 0.969 
3.717 0.219 0.832 0ー.008 l.002 
A single linear regression mαlei was used for cross validation. The objective variable was山e
measured single or daily milk yield or fat percent for a single milking or daily milk. The 
incl巴pend巴ntvariable was Lhe value preclictecl using Ec1uation 2. bO and b I are constant and 













Lee and Wardrop (1984）はl日平均乳脂率の実演lj
値と朝あるいはタ乳からの推定値との相関係数をそれぞ
れ0.87,0.84 （決定係数0.76,0.71）であったとしている。
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An Application of Alternate Test Method 
in Milking Parlor System 
Takashi HAYASHiu. Yamato ATAGfi, Osamu SASAKI 
。NationalAgriculture Research Center 
2'National Livestock Breeding Center 
Department of Animal Breeding and Reprocluclion 
ummary 
The alternate test method in daily herd improvement program is beginning to extend in Hokkaido area 
of Japan in recent years. Since the alternate lest method was nol verified sufficienlly in the milking parlor 
system. the prediction accuracy was examined in this slucly. The clata of the milking time, milk yield. and 
milk consliluent of the dairy cows milked in lhe milking parlor from 1988 to 2003 ・was coleclecl al three 
ranches of Lhe Niikappu, Iwate. and Lhe main slalion (Shirakawa) of National Livestock Breeding Centc1. 
Variance analysis which macle milking lime in milking parlor the objective variable. ancl made variance fac・
tors cow number. year, month of milking. the milk yield of the cw rent milking. and parity was carried oul. 
Although al the variance factors were significant, the variance originating in individual number held the 
major porlion of variance. The cows of milking time early and late were being fixed entirely. 八！though
there were cows with unstable milking lime. they were limitecl to the fevv members. From this result large 
majority of inclivicluals ¥Vere rcpeatil】geach milking time. 
ext. lhe daily milk yield and daily fat percent by lhc alternate test melhocl of milking parlors ¥¥'ere 1w・-
clicted. and山eprecliclion accuracy was examined. Consequenlly. the precliclion errors of lhe daily milk yield 
from Lhe morning or evening milk were 2.00 ancl 2.21kg, and lhe p1・eclictionerror of each daily fat pcrcenl 
was 0.211 and 0.21 9%. 
Keywords: free stall. milking parlor. milking lime. milking ranking, alternate test method 
Present address: 1 Kan-nonclai 3 1-1. Tsukuba. 305-8666. Japan 
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